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MITOGENOME ANNOUNCEMENT

The complete mitochondrial genome of Encyrtus infelix
(Hymenoptera: Encyrtidae)
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a
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ABSTRACT

ARTICLE HISTORY

The mitochondrial genome of the Encyrtus infelix was sequenced and it is the first completed mitochondrial genome of species in the family Encyrtidae (Hymenoptera: Chalcidoidea). This mitochondrial
genome is 15,698 bp in length with 37 classical eukaryotic mitochondrial genes and an A þ T-rich
region. All the 13 PCGs begin with typical ATN codons. Among them, seven genes terminate with TAA,
one with TA– and five with T––. All of the 22 tRNA genes range from 56 to 70 bp with typical cloverleaf structure except for trnS1, whose dihydrouridine (DHU) arm forms a simple loop. Gene directions
and arrangements are similar to Eurytoma sp. mitochondrial genome. Encyrtus infelix also has a dramatic gene rearrangement, the placements of some genes are peculiar to Chalcidoidea. Phylogenetic
analysis highly supported the monophyly of both Chalcidoidea and Pteromalidae.
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Encyrtidae is one of the largest families of superfamily
Chaidoidea (Insecta: Hymenoptera), with currently over 4000
species in 490 genera (Noyes 2018). They attack a wide
range of insect hosts, other from ticks and spiders. They are
extremely important as biological control agents. However,
no complete or nearly complete mitogenome of any species
in this family has been reported. Here, we present the first
complete mitogenome of Encyrtus infelix (Embleton 1902), a
species of the type genus of family Encyrtidae. Specimens
of E. infelix were reared from Saissetia hemisphaerica
(Hemeptera: Coccidae) collected in Kunming, Yunnan. Now
the specimens are stored in the Institute of Zoology,
Chinese Academy of Sciences (voucher number: E3-162A,
E3-326A).
The complete sequence of E. infelix was 15,698 bp in
length with A þ T content of 78.4%, containing 13 proteincoding genes (PCGs), 22 transfer RNAs (tRNA), 2 ribosomal
RNAs (rRNA), and a putative control region (CR). Analysis of
the E. infelix complete mitochondrial genome revealed dramatic mitochondrial gene rearrangement, in which gene
directions and rearrangements are similar to Eurytoma sp.
mitochondrial genome (Su et al. 2016). Additionally, 17 intergenic spacers (351 bp in total) and 7 overlapping regions
(20 bp in total) are dispersed throughout the genome.
All 13 PCGs were initiated by typical ATN codons (seven
ATT, five ATG, and one ATA). Seven genes terminate with
TAA, six genes have incomplete stop codon. All of the 22
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tRNA genes, ranging from 56 to 70 bp, have a typical cloverleaf structure except for trnS1, whose dihydrouridine
(DHU) arm forms a simple loop. A lack of the DHU arm in
trnS1 was found in the mitochondrial genomes of most
insects (Wolstenholme 1992) and other metazoans (Lavrov
et al. 2000). The control region was 709bp long and
84.5% A þ T content. The rrnL and rrnS genes are 1291
and 757 bp, with an average A þ T content of 84.7%
and 82.6%, respectively. Both of them are located on the
minority stand and separated by trnA and trnQ, which is
unique in the available hymenopterans mitochondrial genomes.
We selected 14 complete or nearly complete mitogenomes of Proctotrupomorpha whose mitochondrial genome
were available in NCBI. Two species from superfamily
Ichneumonoidea, Cotesia vestalis and Spathius agrili were
used as outgroup. We conducted phylogenetic analyses
based on all PCGs, even there were incomplete PCGs in
some species using both MrBayes (Ronquist et al. 2012) and
raxmlGUI (Silvestro and Michalak 2012). Two consensus trees
displayed the identical topology with high supports for most
nodes (Figure 1). According to the phylogenetic tree, the
monophyly of Chalcidoidea was strongly supported. Within
Chalcidoidea, our analysis supported the basal position of
Agaonidae and its monophyly, Pteromalidae was strongly
supported as monophyletic, which is in agreement with previous analyses (Yang et al. 2018). Additional sampling taxa of
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Cotesia vestalis FJ154897
Spathius agrili FJ387020

Outgroup

Ibalia leucospoides KJ814197

Ibaliidae

Vanhornia eucnemidarum DQ302100

1/50

1/88

Pelecinus polyturator KM104167
1/88

Proctotrupoidea

Pelecinidae

Trissolcus basalis JN903532
Ceratobaeus sp. KF696669

1/100
1/100

1/100

Megaphragma amalphitanum KT373787
0.76/38

Podagrion sp. MF795597

0.72/59

Encyrtus infelix

1/60

Eurytoma sp. KX066374

1/68

Scelionidae

Platygastroidea

Idris sp. KF696670
Ceratosolen solmsi AH016005

1/100

Vanhorniidae

Cynipoidea

Agaonidae
Trichogrammatidae
Torymidae
Encyrtidae
Eurytomidae

Chalcidoidea

Philotrypesis sp. JF808722
1/100
1/100
1/100

Nasonia vitripennis EU746609
Nasonia giraulti EU746611

Pteromalidae

Nasonia longicornis EU746612

0.2

Figure 1. The phylogenetic tree of the tested Proctotrupomorpha and two outgroups using 13 PCGs sequences of mitochondrial genomes. The numbers at the
nodes separated by “/” indicates the Bayesian posterior probabilities (former) and raxmlGUI posterior probabilities (latter), respectively. Each species involved in the
tree has scientific name on the right side.

Chalcidoidea are needed to obtain robust phylogenetic tree
for the better understanding of the evolutionary history of
Chalcidoidea.

Nucleotide sequence accession number
The two mitogenomes sequences of Encyrtus infelix have
been assigned. GenBank accession numbers are MH574908
and MH729198.
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